3ARCHIVES OF DISEASE IN CHILDHOOb).
under one year, and 137 as the average for children of 2 to 8 years. Dorlencourt Method of estimation.-Many methods for the estimation of the cholesterol in the blood have been advocated. Probablv the most accurate is the digitonin method, but this is difficult of operation and very-expensive. The colorimetric methods emploved give slightly higher results than the gravimetric, but on the whole they are accurate. In the present investigation, large numbers of estimations had to be performed and a reasonably rapid method was accordinglv essential; and as the patients were children, a simple method of obtaining the required small quantity of blood was necessary. The method described by Leiboff4 appeared to fulfil these stipulations the most conveniently. A small amount of blood only is needed, the apparatus is comparatively simple, and there is verv little opportunity for experimental error to occur. The results appear verv consistent and thus justify the adoption of this method.
As a prelinary precaution, estimations were made on the writer's own blood, using first a modified Myers-Wardell15 method and comparing the results obtained bv Leiboff 
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. ,, , Leiboff's method.-Tbis method is brieflv as follows
The patient's finger is cleaned thoroughly with ether and pricked. a c.cm. of blood can be obtained easily in this manner. 2 c.cm. of this blood is measured out and run on to a speciallv prepared filter paper thimble end, which is then allowed to dry at room temperature. a c.cm. of pure anhvdrous chloroform is poured into the extractor tube and the filter paper disc is dropped into position. The tube is attached to a reflux condenser, immersed in a beaker of water, and extraction allowed to proceed for twenty-five minutes. At the end of this time, the extractor tube is removed from the condenser and cooled. The disc is taken out III. DISCUSSION OF RESULTS. From a consideration of the known facts of the physiology and pathology of cholesterol in the animal body, it is apparent that a great amount of knowledge is not available upon these points. Conjecture is rife. but solidly established facts are relatively few, and even those known are difficult of correlation into a complete picture and manv gaps are left unfilled. As this is the case, to draw sweeping conclusions from the results quoted would be unjustifiable and almost certainlv fallacious. Some facts and points of interest do emerge, however, and these will now be considered.
For a full appreciation of these facts, a fe-%, observations on the physiology of the child are necess3rv. That the metabolism of the normal healthy child differs in manv essential ways from that of the healthv adult is undoubted.
On the whole, the balance of the child's biochemistry is verv much more easilv influenced by external factors and consequentlv is much more readily disturbed.
The fact that growth is taking place rapidlv means that the whole metabolism is in a constantlv changing state, anabolism being much more marked than katabolism, although this is taking pl3ce to a less degree, and no organ of the body remains static for any length of time. A review of the growth process is given in Abt's Pediatrics16. The termination of the infantile and the beginning of the juvenile growth cycle at about the time of weaning is characterized by profound metabolic changes, the infant's body having to adjust itself to an altered diet and consequentlv to a change of materials for building up new tissues. Again, at the junction of the juvenile and adolescent growth cveles, there is a similar metabolic upheaval, and a relative instability of the growth process is shown. In the investigation quoted by Abt the increase of weight and stature, and the variability of each, in a number of healthy boys and girls was obtained. The boys showed a steady yearly increment of weight and height. while the girls gave a far less steady increment.
The variability of weight of the boys, which was not great at any age, was slightly increased at the age of eight and nine years. The A consideration of the differences between the blood of the adult and that of the child is illuminating also. At birth the specific gravity of the babvs blood is equal t^o that of the adult, but thereafter it rapidlv becomes less and remains at a lower level, the bovs at all ages shoving a higher specific gravity than the girls. Feldman17 considers that the specific gravity is not dependent on the number of corpuscles, but on their haemoglobin content, and this is low in childhood, rising gradually to the adult level at about puberty.
A further point of difference is the relative numbers of the cells of the blood. These are all greater in the child than in the adult, the red cells averaging 5,800,000 from 1-14 years, and the white cells 10,000-7,000 per c.mm.; also there is a relative lymphocvtosis of 30-50 per cent. of all white cells, owing to a greatly increased activity of adenoid tissue in children in which the tonsils, thvmus. lymphatic glands and spleen all take part.
As regards the chemical constituents of the blood. the non-protein nitrogen content. comprising urea, uric acid and creatinine are within the same limits as in the adult, but creatine behaves rather differently in the child. Feigll8 believes that there is a tendency revealed by the averages of his different age groups for the creatine and creatinine of the blood to increase with age from childhood onwards. Fontevne and Inglebrecht19, however, did not discover any relation of age to creatinine, but agreed that it influenced the amount of creatine. Rose20 showed that children of both sexes excrete creatine in relatively large quantities, and regard creatinuria as a normal accompaniment of the growth process. Rose thought this persisted in both sexes until or even after puberty, but Krause2l believes that boys cease to excrete creatine at the age of five or six years. while girls usuallv, but not necessarily always, continue to excrete it for some vears longer. He believes that the excretion of creatine is entirely dependent on the balance maintained between its formation and destruction, and that the power of dealing with it is less well developed in the child than in the adult. From the time of birth onwards the food of the child, consisting as it does mainly of carbohy-drates, proteins. fats and salts, is comparable to that of the adult, but the use to which these substances are put differs somewhat. In the adult, protein is broken down and used to repair damage to vital cells, while fats and carbohvdrates supply the necessarv fuel. It has been shown also, by Cathcart. that carbohydrates are necessary for synthetic processes in the cells in connection with protein metabolism and do not act merely as sparers of protein. In the child. however, anabolism is proceeding rapidlv and a source of supply of energy which is easy of obtaining must be at hand. From this brief sujmmary of some of the points of difference between the metabolism of child and adult it is seen that the numerous factors taking part in the growth process seem to be responsible and that these appear to behave rather differently in the case of the bovs than in that of the girls. Some curves are reproduced (Chart 4) from Abt's work on paeiatrics showing the variability of growth and height at different ages in boys and girls and from these it is seen at a glance that the variation in height is not marked at any age in either sex, but that there is an increased variabilitv in the weight curve, which is much more evident in the case of the girls. It is interesting to compare this curve with that already given as indicating the variabilitv of blood cholesterol at different ages.
In Table 3 (Group A) it mav be concluded that during the more acute phases of rheumatism, the blood cholesterol is not greatlv disturbed. In the first two cases in Table 3 Kipp25 during his studies of pneumonia traced a relationship between the number of leucocvtes in the blood and its cholesterol content. and in the present investigation many leucocyte counts were performed. but no parallelism could be made out. The average counts in both the acute and chronic cases of rheumatism were between the limits of 6.000 and 12.000 cells per c.mm. in a few cases rising to 15,000 per c.mm.. but as has been stated already the normal may be regarded as lNing between 7.000 and 10.000 per c.mm. so that these counts show a verv mild grade of leucocytosis. and this did not appear to bear anv relationship to the increased cholesterol in the more chronic cases. The hawmoglobin content of the blood also has been thought to have an influence on the cholesterol content. but here again explanations break down, as many of these children have a marked secondary anaemia.
The most reasonable explanation which can be put forward at the present time with the amount of knowledge at our disposal is that of the growth process again. It is a well known fact that during the course of chronic juvenile rheumatism growth is much impeded, the children being thinner than normal and often under the average in size, and it may be suggested that possibly the excess of cholesterol in the blood would in the normal course plav some part in anabolism, but that the disorganization of the growth process by the rheumatic condition leads to a slight degree of accumulation in the blood.
There is less interest attached to a consideration of Table 6 which comprises a group of cases suffering from fairly common diseases. Included in this series are five cases of chronic nephritis. one of which showed marked aedema. In four out of the five cases a greatly increased blood cholesterol was found. one case giving as much as 200 mgrm. per cent.. which was the highest reading recorded in the whole investigation. Three cases of idiopathic asthma. one of diabetes without ketosis, and one of chronically infected tonsils and adenoids. yielded normal results. Two cases of dystrophia adiposo-genitalis gave results rather higher than normal, as did a case of Banti's disease and one of chronic lymphatic leukwmia. A single case of hbmophilia gave a result which was too weak to estimate with the usual standard solution used in the colorimeter, and was therefore less than 120 mgrm. per cent. The child, aged eight, was having a fairly severe haemorrhage at the time the investigation was made.
No explanation of these results is attempted at the present time, but they are recorded, being of interest in that they confirm the results already published General condusions.
Estimations of the blood cholesterol of children of both sexes between the ages of six and thirteen lead to the following conclusions:
1. The average percentage of blood cholesterol in healthy boys increases as the age increases and the percentage in individual boys does not differ greatly from the average for that age.
2. The average blood cholesterol of healthy girls increases much less with age than that of healthy boys, and the percentage of cholesterol in individual cases often departs widely from the average for that age. 3. In acute juvenile rheumatism the average percentage of cholesterol in the blood is normal, but in chronic rheumatism it shows a definite tendencv to be greater than normal. It is suggested tentatively that this abnormally high level is related to the disordered growth which frequently attends chronic juvenile rheumatism. 4 . D-Tirng the cours2 oL the parenchymatous type of cbronic nephritis in children, the blood cholesterol rises, as in adults.
5. The blood cholesterol is normal in idiopathic asthma and in diabetes which is being controlled by insulin.
In conclusion, I wish to express mv thanks to Dr. Dingwall Fordcve and to Professor Ramsden for much valuable criticism and advice.
